




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































=,:#! 0(40%4(+*#D! +,:! ?*&0$&*+-! $2! +,:! &51(-! 9:.*(8! +,:! +*9:! +(':#! >-! &(954:&! +$! +1(?:4!
>:+;::#! +,:! +;$!9(1':.! 1:D*$#&! *#! +,:!ZO+%>:! ?*&0$9:+:1! A+C!;(&!9:(&%1:.! *#! &:0$#.&!
%&*#D! (! &+$5;(+0,! ;*+,! (00%1(0-! +$! +,:! 9*44*&:0$#.<! @,:! '*#:9(+*0! ?*&0$&*+-! A?C! ;(&!
0(40%4(+:.! >-!9%4+*54-*#D! +,:! ?*&0$9:+:1! 0$#&+(#+! A[8! M<MMQ! 2$1! @-5:! "! ZO+%>:C!;*+,! +,:!
+*9:!A+C<!
!
}!w![+! ! ! ! A:E%(+*$#!6C!
!
7#!$1.:1! +$! 2*#.!+,:!.-#(9*0!?*&0$&*+-! A~C8! A?C!;(&!9%4+*54*:.!>-! +,:!1:4(+*?:!.:#&*+-! AC!$2!
+,:!9:.*(8!9:(&%1:.!:(14*:1!(#.!.:&01*>:.!*#!^:0+*$#!Q<Q<P<!
!





















































7#! $1.:1! +$! (0,*:?:! ,$9$D:#$%&! .:5$&*+*$#8! +,:! 5$&*+*$#8! 0$44:0+*$#! .*&+(#0:8! &,(5:! A*<:<!
&%>&+1(+:!D:$9:+1-C8!(#.!9(+:1*(4!$2!+,:!&%>&+1(+:!*#24%:#0:!+,:!D:#:1(+:.!:4:0+1*0!2*:4.<!"!
&%&5:#&*$#! $1! &$4%+*$#! 0$#+(*#*#D! +,:! .:&*1:.! 0$(+*#D! 9(+:1*(4! 2:.! +,1$%D,! +,:!












































































































































































































;0-(! (-+-,(0! /,! )%-! )C+-! /<!1&)-'*&3! &,(!1-2%&,*2&3! +'/+-')*-0! :-*,7! *,>-0)*7&)-(6! M/'!
)*)&,*;1!(*/F*(-!)-0)*,79!N-'4/>*2%!*0!1/0)!&++'/+'*&)-!(;-!)/!*)0!0%&'+!&,(!.-33=(-<*,-(!)*+!
7-/1-)'C! &,(! .-33=(-<*,-(! +3&0)*2! (-</'1&)*/,! *,)/! )%-! 0+-2*1-,! 0;'<&2-9! .%*2%! 1&4-!





















$%&'()! *! +,-'.*/! (*(0'(12(+*+'0(! +23+4! *(! '(12(+2&! +'-! '3! -&23321! '(+0! +52! +23+! 6*+2&'*/73!
3%&8*.2!'(!*!3-2.'8'21!/0*1'()!*(1!%(/0*1'()!.,./24!*(1!80&.2!*(1!1'3-/*.262(+!*&2!&2.0&1219!
:!/0*1;1'3-/*.262(+!.%&<2!'3!+52(!-/0++214!*3!+52!35*-2!08!+52!.%&<2!&28/2.+3!+52!62.5*('.*/!
-&0-2&+'23! 08! +52! 3-2.'8'.!6*+2&'*/9! =52! )&*1'2(+! 08! +52! 3/0-2! '3! 2>%*/! +0! +52! 3+'88(233! ?@A9!
B/*3+'.!601%/%3!'3!*!62*3%&262(+!08!*!6*+2&'*/73!+2(12(.,!+0!C2!2/*3+'.*//,!1280&621!1%2!+0!
*(!*--/'21!80&.29!D+!.*(!C2!62*3%&21!C,!+52!)&*1'2(+!08!+52!3+&233E3+&*'(!.%&<2!'(!+52!2/*3+'.!




































































































































































UcM! P<Q! 6K! M<JIPMOK!
6;+<L!@*H6!*#!
:+,(#$4!
UcP! P<J! 6b! M<bIPMOK!
K;+<L!@*H6!*#!
:+,(#$4!
UcK! P<U! 6c! M<bIPMOK!
b;+<L!@*H6!*#!
:+,(#$4!
Ucc! P<S! Q6! M<UIPMOK!
S;+<L!@*H6!*#!
:+,(#$4!
SM6! P<c! QK! M<UIPMOK!
PM!;+<L!@*H6!
*#!:+,(#$4!

























































































































































































$NK/%GOC!! ! ! 9)81%,-0(!PB!
C!5%*!.%+.1+%,)'!1*-(7!,3)!20++05-(7!)81%,-0(!9Q%+RM)(')&!),!%+<=!>??>BS!
!


















































































































































































IJ(K! G$OP$#! QB#P#B"! $#P"! RB#P#BS!
LKMTIJ(K!
QTGO!
GSUP$"! QBRP#BQ! $#P"! $BSP#B$!
LKMTIJ(K!
UTGU!
GSGP$U! SBRP#BS! $#P"! "BOP#B"!
LKMTIJ(K!
"#TG#!























































































































































































































































































































































































































/YG! cKJÄQU! M<c6ÄM<P! QbÄQ! K<JÄM<K!
J;+<L!3Z!*#!
/YG!
cb6ÄQU! M<cJÄM<P! K6ÄK! 6<bÄM<Q!
PM;+<L!3Z!*#!
/YG!
cUbÄQU! M<cUÄM<P! KbÄQ! 6<PÄM<Q!
PJ;+<L!3Z!*#!
/YG!
cScÄQU! M<ccÄM<P! KSÄK! P<PÄM<6!
B+,(#$4! UcMÄ6Q! P<QÄM<MP! 6QÄM<Q! M<PIPMOK!
J;+<L!3Y^k!*#!
:+,(#$4!
SMbÄ6K! P<MPÄM<MP! 6P<KÄM<Q! K<cIPMOK!
PM;+<L!3Y^k!
*#!:+,(#$4!
SP6ÄPU! P<MQÄM<MP! 66ÄM<6! b<bIPMOK!
PJ;+<L!3Y^k!
*#!:+,(#$4!
































































































































































































































56#! ;7$! #>! 67?9"6:;!
#</7=!%&!,+!
*/12+-3!
5"6! >7#! #$! 67?9"6:;!
;</7=!%&!,+!
*/12+-3!
5#$! >74! #4! "769"6:;!
)I%=J(K7(
05(&%"#53-(
LDM( )=N( ON( >=OP>M.Q(
?</7=!%&!,+!
*/12+-3!
584! 47"! #5! "7;9"6:;!
"6!</7=!%&!
,+!*/12+-3!
5;8! 47#! 8#! "7$9"6:;!
!
$7#7# @+/*.3-AB*C!)2//*.+!A12.2A/*.,'2/,-+!-+!D*/233,A!'(E'/.2/*'!
@+!/1,'!'/(CFG!H&0&!,'!I(./1*.!C*J*3-)*C!I-.!/1*!2))3,A2/,-+!-I!).*C*/*.D,+*C!H,K#!
)2//*.+'!2+C!%&!,+/*.3-AB*C!A-2/,+L'!-+!I32/!/,/2+,(D!233-F!2+C!'/2,+3*''!'/**3!
'(E'/.2/*'!I-.!/1*!I,.'/!/,D*7!R0B;'&()=>!'1-<'!/F),A23!.*'(3/'!I-.!/,/2+,(DG!8"$M!
'/2,+3*''!'/**3!2+C!/,/2+,(D!233-F'7!H1*F!'1-<!/12/!/1,'!,'!,+C**C!)-'',E3*G!<,/1!.*'(3/'!
!"#$%&'()*(+&,$-#%&.#//0/%&1(&-&2%'3"41'3145#,02(#%3,0/#%035(6+7879(3:(%0%#50#(
$#%%&'5/(35(,&%#--02(/;</%'#%&/(!
! "#$!
%&'()*)+,-!.&!./).!&0!-123.245!*-3-)*%/!&4!(6*-!.2.)426'!0,).!36+3.*).-37!8/-!*-36,.3!
&+.)24-9!)*-!:-*202-9!+;!<);!&0!)4),;323!&0!./-!()..-*4!'&*(/&,&5;7!!
!
!
!
!
!
!
!
!
!
!
!
!
=!%,-)*!%&**-,).2&4!+-.<--4!./-!.-'(,).-!3/)(-!)49!32>-!)49!./-!)%/2-:-9!()..-*4!
<)3!-3.)+,23/-97!?.!<)3!&+3-*:-9!./).!./-!%&).245!)9/-*-9!<-,,!.&!./-!'-.),!36+3.*).-!
+-%)63-@!&4!.-'(,).-!*-'&:),@!./-!+&649)*;!+-.<--4!%&).-9!)49!64%&).-9!
36+3.*).-!<)3!<-,,!9-024-97!8/-!.-'(,).-!5-&'-.*;!<)3!3.2,,!:232+,-!)0.-*!./-!
)((,2%).2&4!&0!./-!24.-*,&%A-9!&:-*,);!&0!B=7!=0>;'&()?@!3/&<3!/&<!./-!.<&!,);-*3!02.!
&4.&!./-!36+3.*).-7!
!
=0>;'&()?A*(C(.2%),!'2%*&5*)(/3!&0D!E)FGE%F!?4.-*,&%A-9!B=!&4!82C#!()..-*4!&4!0,).!H"IJ!
3.)24,-33!3.--,!36+3.*).-!63245!()*),,-,!%&((-*!.-'(,).-!<2./!3.*6.!<29./!&0!KL!M'!)49!
24.-*G3.*6.!3()%245!&0!"LL!M'7!=,,!2')5-3!9-(2%.!3(*);245!&0!363(-432&4!N!<.7O!82C#!)49!
I<.7O!B=!<2./!0,&<!*).-@!)((,2-9!:&,.)5-!)49!%&,,-%.2&4!.2'-!#L!M,7'24G"@!"L!AP!)49!HLL3@!
*-3(-%.2:-,;7!
!"#$%&'()*(+&,$-#%&.#//0/%&1(&-&2%'3"41'3145#,02(#%3,0/#%035(6+7879(3:(%0%#50#(
$#%%&'5/(35(,&%#--02(/;</%'#%&/(!
! "#$!
!
!
!
!
!
!
!
!
!
!
!
=0>;'&()?@(%&'(!')(*'!+)%+!,-+./&(01.2!34!0(%+,-5'!)%6.!7..-!'8/%9.2!(-+(!:&%+!;"<=!
'+%,-&.''!'+..&!'>7'+/%+.'!*,+)!>-,:(/?!%-2!(/2./.2!+(8(5/%8)9@!A.'>&+'!:(/!+).!
8%/%&&.&!+.?8&%+.!B*,+)!'+/>+!*,2+)!(:!CD!E?F!'8%0,-5!(:!"DD!E?G!')(*!+)%+!+).!?.%-!
2,'+%-0.!7.+*..-!8%++./-.2!&,-.'!B,-+./&,-.!'8%0,-5G!,'!C<!E?!%-2!+).!?.%-!&,-.!*,2+)!
,'!HC!E?!B'+%-2%/2!2.6,%+,(-!<!E?!%-2!""!E?F!/.'8.0+,6.&9G@!I),'!*%'!%0),.6.2!*).-!
J!*+@K!I,L#!*%'!%88&,.2!%'!%!8%++./-F!*,+)!<*+@K!34!*%'!'8/%9.2!0(-+,->(>'&9!(6./!
+).!+(8@!M(/!7(+)!'>'8.-',(-'F!:&(*!/%+.!*%'!#D!E&@?,-N"F!%88&,.2!6(&+%5.!(:!"D1OF!
0(&&.0+,(-!2,'+%-0.!$D!??!%-2!0(&&.0+,(-!+,?.!(:!;DD'@!
!
M(/!,-+./&(01.2!34!0(%+,-5'!'8/%9.2!(-!:&%+!I,!%&&(9!'>7'+/%+.'F!+).!?.%-!2,'+%-0.!
7.+*..-!8%++./-.2!&,-.'!B,-+./&,-.!'8%0,-5G!,'!C$!E?!%-2!+).!?.%-!&,-.!*,2+)!,'!HC!E?!
B'+%-2%/2!2.6,%+,(-!C!E?!%-2!""!E?F!/.'8.0+,6.&9G@!M(/!0(%+,-5'!(-!:&%+!I,!'>7'+/%+.'F!
+).!?.%-!2,'+%-0.!7.+*..-!8%++./-.2!&,-.'!B,-+./&,-.!'8%0,-5G!,'!C#!E?!%-2!+).!?.%-!
&,-.!*,2+)!,'!H<!E?!B'+%-2%/2!2.6,%+,(-!<!E?!%-2!""!E?F!/.'8.0+,6.&9G@!!
!
=0>;'&()?A*(P0).?%+,0!0/(''N'.0+,(-!(:!I,L#!7>::./!&%9./!%-2!34!(6./&%9!(-!%!'>7'+/%+.!
BQ2,/,',-5).F!#D"DG!
!"#$%&'()*(+&,$-#%&.#//0/%&1(&-&2%'3"41'3145#,02(#%3,0/#%035(6+7879(3:(%0%#50#(
$#%%&'5/(35(,&%#--02(/;</%'#%&/(!
! "#$!
%&'!()*'!+'*,-)+'!(&),'!.)(!/('0!123!)--!'4,'35*'6+(!(2!+&'!(&),'!)60!(57'!21!
,)++'36(!)832((!+&'!'6+53'!82)+569!.'3'!:',+!826(+)6+;!<568'!+&'!82--'8+526!+5*'!.)(!
826+32--'0!)+!=>>(!0/3569!+&'!,328'((?!+&'!&'59&+!21!+&'!,)++'36(!@623*)-!+2!+&'!
(/A(+3)+'!(/31)8'B!.)(!:',+!),,3245*)+'-C!826(+)6+!@DE!F!"=!G*!*')(/3'0!AC!.)C!21!
<HI!5*)9'!)6)-C(5(B!26!)--!(/A(+3)+'(;!!
!
!
)=> 8::&2%(3:("&#%(%'&#%,&5%(05(#0'(%3(+0?>($#%%&'5/(35(+0(
!
J6'!21!+&'!:'C!A'6'15+(!21!%KHK!2L'3!*23'!82**26?!&59&!+'*,'3)+/3'!@"E?>>>MNB!
560/(+35)-!0',2(5+526!+'8&65O/'(!(/8&!)(!L)8//*!,-)(*)!(,3)C569!5(!+&)+!5+!8)6!A'!
8)335'0!2/+!)+!)*A5'6+!+'*,'3)+/3';!%&'3'123'?!+&'!'11'8+!21!&')+569!+&'!+5+)65/*!
052450'!0',2(5+(!.)(!56L'(+59)+'0!+2!)(8'3+)56!.&'+&'3!1/3+&'3!826(2-50)+526!21!+&'!
P93''6Q!/6(56+'3'0!()*,-'(!&)0!)6!'11'8+!26!&)306'((!)60!'-)(+58!*20/-/(!21!+&'!
,)++'36(;!<',)3)+'!('+(!21!%5J#!%KHKR,)++'36'0!1-)+!%5!(/A(+3)+'!()*,-'(!@+&3''!/('0!
123!')8&!+'*,'3)+/3'B!.'3'!&')+'0!+2!">>MN?!#>>MN?!=>>MN?!S>>MN?!E>>MN?!T>>MN?!
D>>MN!)60!U>>MN?!132*!)*A5'6+!+'*,'3)+/3'!)+!)!3)*,!3)+'!21!"MN;*56R"?!)60!822-'0!
(-2.-C!A)8:!+2!)*A5'6+!+'*,'3)+/3'!AC!.)C!21!)66')-569;!%&'C!.'3'!+&'6!)6)-C('0!AC!
.)C!21!6)62560'6+)+526!56!+&'!()*'!.)C!)(!+&'!565+5)-?!/6&')+'0!,)++'36(?!)60!+&'!
&)306'((!)60!'-)(+58!*20/-/(!.'3'!3'8230'0;!
!
@0A;'&()=B!(&2.(!+&)+!&)306'((!5(!62+!(5965158)6+-C!)11'8+'0!AC!,2(+R!,)++'36!&')+569!+2!
826(2-50)+'!+&'!%5J#!26!+&'!*'+)--58!(/A(+3)+'?!)(!+&5(!5683')('(!AC!26-C!E!+2!#V!132*!
">>MN!+2!U>>MN;!W6!1)8+?!+&'!'-)(+58!*20/-/(!3'0/8'(!AC!#!+2!UV!26!&')+569!+2!E>>MN!
)60!+&'6!3'*)56(!82*,)3)+5L'-C!/6)11'8+'0;!X2.'L'3?!51!2+&'3!239)658!A52)8+5L'!
(,'85'(!)3'!568-/0'0!56!+&'!%KHK!,328'((!)+!)*A5'6+!+'*,'3)+/3'?!,2(+R0',2(5+526!
&')+569!5(!+2!A'!)L250'0!)(!5+!8)6!-')0!+2!+&'!0'93)0)+526!21!+&'('!(,'85'(;!%&'3'123'!
!"#$%&'()*(+&,$-#%&.#//0/%&1(&-&2%'3"41'3145#,02(#%3,0/#%035(6+7879(3:(%0%#50#(
$#%%&'5/(35(,&%#--02(/;</%'#%&/(!
! "#$!
%&!%'!()*+,-./%)/!&0.&!&0(!-(',1&'!%)!=0>;'&()?@!2+!)+&!'0+3!4.-5(2!4(*0.)%*.1!
6-+6(-&7!()0.)*(4()&!87!6+'&92(6+'%&%+)!0(.&!&-(.&4()&:!.1&0+,/0!&0%'!.'6(*&!3%11!
8(!;,-&0(-!%)<('&%/.&(2!%)!;,&,-(!3+-5=!
!
!
!
!
!
!
!
!
!
!
!
)?@ A;,,#'4(
!
>)&(-1+*5(2!?%@A!*+.&%)/'!.)2!BC!*+.&%)/'!+)!6,-(!&%&.)%,4:!&%&.)%,4!.11+7'!.)2!#"DE!
'&.%)1(''!'&((1!0.<(!8(()!',**('';,117!6-+2,*(2!<%.!?CFC=!?0%'!%'!&0(!;%-'&!&%4(!&0%'!
6-+*(''!0.'!8(()!.661%(2!&+!&0('(!4(&.11%*!',8'&-.&(':!.11!+;!30%*0!.-(!-(1(<.)&!&+!
+-&0+6.(2%*!.661%*.&%+)'=!G3&=H!?%@A!%)!(&0.)+1!.)2!D3&=H!BC!%)!(&0.)+1!3(-(!;+,)2!
&+!7%(12!&0(!4+'&!-(6(.&.81(!.)2!.**,-.&(!-(',1&'!+)!.11!4(&.11%*!',8'&-.&('!
%)<('&%/.&(2=!I+'&96.&&(-)%)/!0(.&!&-(.&4()&!2+('!)+&!'0+3!4.-5(2!()0.)*(4()&!+;!
2(6+'%&!4(*0.)%*.1!6-+6(-&%('!.)2:!.1&0+,/0!&0%'!-(J,%-('!4+-(!%)&()'%<(!
%)<('&%/.&%+)!+)!*,-<(2!',-;.*(!?CFC!'.461(':!%'!.!6+'%&%<(!;%)2%)/!%)!&(-4'!+;!
%)*+-6+-.&%)/!+&0(-!&(46(-.&,-(9'()'%&%<(!8%+.*&%<(!4.&(-%.1'!2,-%)/!4.),;.*&,-(=!
=0>;'&()?@*(K.-%.&%+)!+;!0.-2)(''!.)2!(;;(*&%<(!(1.'&%*!4+2,1,'!3%&0!0(.&!&-(.&4()&!
&(46(-.&,-(!;-+4!A$LM!N.48%()&!&(46(-.&,-(:!%=(=!)+!0(.&!&-(.&4()&O!&+!P$$LM=!E+.2!%'!
Q!RS:!1+.2%)/!-.&(!%'!"!RS='.B=!K.1,('!.-(!4(.)'!+;!&0-((!'(6.-.&(!'.461('=!
!"#$%&'()*(!+,-./01+,0(!
! "#"!
)2 !+,-./01+,0(
!
$%&!'()'*+,-(),!(.!/%-,!0&,&10'%!10&!,+2210-,&3!1,!.(**(4,5!
!
"6 $%&!$787!,901:-);!(.!<-('&012-'!,+,9&),-()!1)3!9(*:2&0!,(*+/-(),!-)!/%&!,/1<*&!'()&!
=&/!2(3&!41,!,/+3-&,6!>/!41,!.(+)3!/%1/!/%&!2&3-1!'()'&)/01/-()?!/%&!.*(4!01/&?!/%&!
199*-&3!@(*/1;&!1)3!/%&!,901:-);!/-2&!%13!1!,-;)-.-'1)/!-).*+&)'&!()!/%&!2(09%(*(;:!(.!
/%&!0&,+*/1)/!'(1/-);,6!
!
A6 $787!%1,!<&&)!,%(4)!/(!90(3+'&!$-BA!91//&0),!()!'+0@&3!$-!,+<,/01/&,!4-/%!1!%-;%!
3&;0&&!(.!'()/0(*!(@&0!/%&!91//&0)!;&(2&/0:!C<:!41:!(.!/&29*1/&!'%(-'&D!1)3!/%-'E)&,,!
C<:!41:!(.!'(**&'/-()!/-2&D6!$-BA!91//&0),!4-/%!9101**&*!*-)&,!%1@&!<&&)!,+''&,,.+**:!
90(3+'&3!()!<(/%!'()@&F!1)3!'()'1@&!$-!,+<,/01/&!3-12&/&0,!(.! AG226!B9/-21*!
0&,+*/,!4&0&!(</1-)&3!4-/%!H!4/6I!$-BA!-)!&/%1)(*!,+,9&),-()!,901:&3!4-/%-)!/%&!,/1<*&!
'()&!=&/!2(3&!4-)3(4!1/!1!.*(4!01/&!(.!AJ!K*62-)L"!.(0!#JJ!,!1/!"J!EM!4-/%!1!'(**&'/-()!
3-,/1)'&!(.!NJ!226!
!
#6 7!'*&10!'(00&*1/-()!<&/4&&)!/%&!/&29*1/&!,%19&!1)3!,-O&!1)3!/%&!1'%-&@&3!91//&0)!41,!
&,/1<*-,%&3?!/%&0&.(0&!/%&!/&29*1/&!'1)!<&!'%(,&)!/(!0&.*&'/!/%&!,9&'-.-'!'*-)-'1*!)&&3,!
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